Ventilatory failure induced by tracheal banding in the hamster.
Previous animal models of hypercapnic ventilatory failure are limited in that the resistive load has only been applied acutely and often in anesthetized animals. We therefore developed a chronic animal model of hypercapnic ventilatory failure by increasing airway resistance via tracheal banding over several days. To test the efficacy of this model, we compared arterial blood gases, pulmonary function, and internal area of the trachea 6 days after the banding or sham procedure in 20 hamsters. Six days later, banded animals had an increased airway resistance as indicated by a 66% reduction in internal cross-sectional area of the trachea and a 6.5-fold increase in pulmonary resistance compared with control hamsters. The increased airway resistance resulted in a severe respiratory acidosis and hypoxemia in the awake banded hamsters. Banded hamsters were also hyperinflated. This animal model will be useful for investigating the various mechanisms that contribute to hypercapnic ventilatory failure and interventions that may promote recovery.